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(54) HAT 2 TO AT 2 



(57) [gift] 




T=a— K^tt^^^y • ->^Ui>^(Coprinus cinereus) -^A^^r is?—- If 
COT ^ 7 ^^48-56, 76, 109, 214, 239, 258-262, 264, 266-272CD^lC 

K48S, 
V53K,A, 
H109K, 
E214L, 

E239A, V, L, I, P, F, W, M, G, S, T, C, Y, N, Q, D, K, R, H, 
1#KE239K, G, S,L, Q, M, 
W258F, H, 

M261A, V, L, T, P, F, W, G, S, T, C, Y, N, Q, D, E, K, R, H, 
4#l£M261F, V, I, L, Q, 

M268A, V, L, I, P, F, W, G, S, T, C, Y, N, 0, D, E, K, R, H, 
#(CM268F, V, I, L, 0, 

Y272A, V, L, I, P, F, W, G, S, T, C, M, N, Q, D, E, K, R, H, 
1$l£Y272F 



G72Q, 
A91C, 



-2- 



N92K, 
Q118E, 

M125A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

4#ICM125S, T, 

S147Q, 

I152C, 

P155C, 

M166A, P, W, G, S, T, C, Y, N. D, E, K, R, H, 

1^iCM166S, T, 

N192K, 

I195K, 

V206R, 

K218R, 

F229G, 

A230C, 

M242A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

4#lCM242S, T, 

S244C, 

S252P, 

M276A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

^l-M276S, T, 

K278R, 

M279A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

^(^M279S, T, 

A304E, 

V314P, 

K41R + K48R, 

V53K+Q118E, 




V53A+ E239G, 

I152C+A91C, 

P155C+A230C, 

M166F+E239K, 

G167N+V176L, 

E214L + E239L, 

R241E + E239K, 

S244C+P155C, 

E239K + M242I+Y272F, 

M166F+E239K+M242I + Y272F, 

M125L+M166F+E239K + M242I + Y272F 

4 . m&<Dmmm 1 - 3 mv^-rii** 1 m^mmo^** v&m&v 

U * LTiflKfb**Xttifl»ffc**«K#X 
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12. KfcttiH^ft^, 0. UM-100/£M<oac«*coaiffijcffiai-'5, »#<0 
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£ ffi 6 -t £> -< V^-if CDteffl ii . B BS^ffl (W/0) 89/098 



£r ffl. S 4?) GO-"-?/!^ ^ — {4W091 /05839 £ i%X t "> 3 „ 
— K^S^y • u£*(Coprinus cinereus) ^UsJ-drVy— • t? COT 




^ / fg££g48— 56, 76, 109, 214, 239, 258—262, 264, 266— 272<7>®J£K*3tf 

tl:iot#?)ilfc{K.G.'">!l >"tvI^ "Structure and evolution of peroxi 
dases" in Plant Peroxidase Biochemistry and Physiology, K. G. #y l/'r r As 

9 (IS. ) , a^y^-yy^it;^^^ i993) 0 



o 

Cftfi:^^^^ Kp775 O — I3^«r*f238023^fi«$ix*) 
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v=vai=^y y 

I =Ile=-< V W 
P=Pro = ^ P nr y > 

W=Trp= Vy-fY^T^/ 
M=Met = ^^^>- 
G-Gly=^y >V 




S=Ser=i? ]) > 
T=Thr=hU^>- 

Y=Tyr=^nV>- 

D =Asp= T7ss<7^ >m 
K=Lys= 

R=Arg = T^3r->- 

^*j*icj:tbtf, mz-tttiLmsx-y ^yS:t9y^j;»)iat5r^tt, K48S 

S / SaSWxiifn -y>-(Om Al^, K48KY <t LT/T^^So 
^SB&tt, 9#8f£*l£K t-^t^^ : E214L + E239LI3\ &B214 
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*t6<> Sia^I^^^y^-^ • V^l^*<Coprinus cinereus) a><b&3fe^6 C <t 
fefCOT ^ /^S48~56, 76, 109, 



214, 239, 258—262, 264, 266—2720^^^9^^ LT *K *¥A£*VCl> 

K48S, 

V53K,A, 

G72Q, 

A91C, 

N92K, 

H109K, 

Q118E, 

M125A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

«M£M125S, T, 

S147Q, 

1152C, 

P155C, 

M166A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

*PHdM166S,T, 

N192K, 

I195K, 

V206R, 
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E214L, 
K218R, 
F229G, 
A230C, 

E239A, V, L, I, P, F, W, M, G, S, T, C, Y, N, Q, D, K, R, H, 
m^E239K 7 G, S,L,Q, M, 

M242A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 
1$I;:M242S, T t 
S244C, 
S252P, 
W258F, H, 

M261A, V, L, I, P, F, W, G, S, T, C, Y, N, Q, D, E, K, R, H, 
!f#irM261F, V, I, L, Q t 

M268A, V, L, I, P, F, W, G, S, T, C, Y, N, Q, D, E, K, R, H, 
^tCM268F, V, T,L, Q, 

Y272A, V, L, I, P, F, W, G, S, T, C, II, N, 0, D, E, K, R, H, 
#KY272F, 

M276A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 
#i^M276S, T, 
K278R, 

M279A, P, W, G, S. T, C, Y, N, D, E, K, R, H, 
*Hm279S,T, 
A304E, 
V314P o 

W \c X n tf, ^/i-* *->?—H<n 2 £l_t<DT ^ S BBSS \$ #: <niu < £ 
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K41R+K48R, 

V53K+Q118E, 

V53A+E239G, 

I152C+A91C, 

P155C+A230C, 

M166F+E239K, 

G167N+V176L, 

E214L+E239L, 

R241E+E239K, 

S244C+P155C, 

E239K+M242I+Y272F, 

M166F+E239K+M242I + Y272F, 

M125L+M166F+E239K+M242I+Y272F 0 

^m^Xtilt. *»W-CBII«Lfcfitfc. ifAXttfcifctt* S8R^§8W093/24 

gL^/l^df-S^— fcfcDT S /8&S&79--94, 125, 153-157, 16l-204COflH«rt 
42I-fY272F+E239KT**>9 % £ iti*M4 "T?HSE$H<5 <fc 0 K8itf>T 

/ ADNATA tf/^icDNA^ U — ffi^£fr3^#^/V;^*i^— tf £: 

£*-f * £*MM* h Sfcfeff DNAX fi^ y -fe v * — RNA v * T flifg $ ti % -< # "C 
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hedon Letters 22, 1981, 1859-1869H, X\^^^\Z £ *) flB«**tfc*jfe v 1 
981, 1859-1869M, TheEMBO J. 3, 1984, 801-805HK £ 9 -&fiKW<2lWS4"C§ 3 
0 3fcJX#T^-f> (phosphodraidite) #r*Cj;*xtf, ^ L> =^5? ^ K^giJx. 

cdnax f y y a ^ j: t^ona® as a » e> fft* $n^t>co-e$>oT<t< > 7??* 

>hf*«*ftlr«W^NABB^J^«.*^»^ir«3-r<5 0 DNAEMfi^fc, 0J;ttf 
*H4*m, 683. 202;* {*R. K. 3r^, Science 239, 1988, 487-49 iM^mMZ 

H5*t^^7^-7"^ffli^^y/7^iaE (pcr) Mionsh?* 

So 
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tfKmL ; &m&&*9 u-*^Kf±*y ^*^K^J?£*(;i#A$ft 
So »*W*flsiC*5V^r, ^/^^vy-^SrcT-K-rSffi^JSr^ffi-r-S, DNA 

^7^yW^5*tfti>T i «»»SrT4 y^-^Sr^v^T^i-^o 
^ffi<Z)«r*W«Ji. ^y^fKl984, Biotechnology 2 : 646-639) KffittS ft 
T^So 1988^7^26H»C«^Sftfc^^^y^J:-5*H»t ! N,760,025tt, # 

feU: ± fli ^of t> SAtJ 5 , W&fe bffi* cog $ co#IS<o^ y =f;* * K 
as«A"C#5a>e>-?*>5o 

♦^yyjii^ny^ Analytical Biochemistry 180, 147-15lH^|B<ftgftX 
fcDNA»S:ffll/>5r ticX 9*A$ftfc^S9^«S3t»Sr-&*i-*PCR^9^^ V 
*V v h ttWIRai^ i/T-if SrJBvv-cSWrt-* r t K J: I? IMTCir* It 
*»K^J:fttf. ^<D*«feXf4S3K*Ki^<D«--tt*jSfelf J: 



^yi^*v^— t?£r = — K-rSEW«>«»cfllAt?*6o W»E0J»*r«OT-(W* 
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-^0:7^ 1978, Proc. Natl. Acad. Sci. U. S. A 75 : 3727-3721)*$ <tl/tac^ a 

— ftralte/i^ 1983, Proc. U.S. A. 80 : 21-25) KfflR£;fr*l\> Si-. A 
Sfcri* TUseful Proteins from recombinant bacterial in Scientific American 
, 1980, 242 : JLMSfr&o :><OtetRKcfc*Ll** B. X7^V X 

(subtnis) # % **wftufcMiA«r«-r asia^^-icABjsmaftSha 
o t>ut>»3i3ftSiM6r*«**«itfB. xyfy^ (subtnis) rt^^er^ 

£»S\ ^^yi«»l^aRBtt^^^*CO^e* LT#*G>DNAEJtlfc$fefT 

£^{£fi, 6f«\ tS- £ U< ttf--/^n-^>f-fe^(Saccharomyces), W*!*^ ;& 
a-^^Tir^-fe Ufcf^aL (Saccharomyces cerevisiae) XteWlJ- -yXl n ir 
A^< (Schizosaccharomy 

ces pombe), Xtefc^T (Pichia) > fcT^TV*;* h V * (Pichia pastoris 

mX-MT^^^/V* (Aspergillus) sp. &ix.\iA. (niger), A. 

(nidulans) XttA. V if (oryzae) <Z>*Rrefc£ 0 ft**.* 
£>£Kfc*5tf*A. ^y-tf (oryzae) <D{£JEte. 3 — o jy^«rfff238023lC 

T^^/U^A'* (Aspergillus) S^/l^^r -fef^^fft^^^^^J" U 

, ^y^^r v^-^f tt 3 - Ki"SDNAffi^J^t2^^-.(- J: (3 5fe 

ff^n^o ^o*— ^— ttT^^/W*/^ (Aspergillus) ^X^m^lS^i^ 
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i-*af5r*SDNAjjE?ij-e*oTJ:<-tL-cr5^— t?, ^37^-^ 

12*8 IS ft 9 9 ft S: = - K-T £ iBC b A 3fc~C 1 5 . 

iSft^n^-^-^fltt, A. i? (oryzae) TAKAT S 7— tf. V /An- 
fV-*4^<< (Rhizomucor miehei) 7 ^A^ftR^n ^T— tf, A. — (niger) 
tttr$5- A. (niger) H*fitta-T$9— * . A. -#-{ n ige 

r)^7^7^1 y = - /W>-f (Rhizomucor miehei) y A 
. (oryzae) 7Jl>* V 7xj7T — tfXISA. (oryzae) h ]) * 

o 

*3MC, S±^«(*:^a. (oryzae) -efcSit, *»**»Jl*5t->rffi 



(oryzae) + r»V^BRStt£r^-r<fc 5 A. *!) -fcf (oryzae) TAKA^d 
^— * — *e*>So TAKAT^9— t?>^o*— ^f— cOE^IJi^ =? — u $//^ff 238023 

*WW±JBB«r»ft«*i--6fc»fcfflV^bixSaflfr±, a — n ^#1*238023 

M&fc £ * - K-T a DNAga^iJ , > ^ - Jv i^fia^iJ tc J: o x 9cft £ Jx £ r t Z 

^(Aspergillus)sp. T ^ 7— tffc L< tt^aT S tf£r=3 — Kt5»fi?- 
, y ^.-f (Rhizomucor miehei) y & L < VX^^^T — if Sr 

= ^ Ki-53Be^ ^ => 5 (Humicola) ±^y—^ s tfXtty 

y (oryzae) TAKAT S ^~tf, A. = (niger) 4M4T ^ 9— A. = < 
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niger)|^S^f4a-T^ 5 — ^ !J • U (Corprinus cinereus 
) Xte-?? n "J ^(macrorhizus)-^y^^rv'y— if, XteA. (niger) ^ 

M&m & ^^^^lS$:^#'t'5fc^{cfflv^P>H^)^Jftfi, r * ^/i^/W* (Asp 
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-tfUHtt (PODU) 14, &co##f *#Tft£ 1 tfraolcOiggfefbTK 

(3-xf;l,A:y/f7/ijy-6-^t"h) . 0. lM** 
7r-HNHJ ? PH7.0. 30^^ V^r^--<— hi"*. 418nmT?ft&fflJEttlCiiBfr 

v^X, Plant Cell physiol . 26(7), 1985, 1291-1301H (&4#t^ 1 ) XteB. 
C.^>^—^, Peroxidase, cz^KV, 1964, 14lM^l^lc^oV^T-^x. £>*t5 t» 
CO -C fo -5 o HBS^HH W094/ 1 262 1 iC*3 U T ftfe CD * ^ ^ CO if #S ^ £ ^ L X 

ctubi4**««)ate^«'Uffiffl-e#, MtLa-? zlstt *s *v 
ifaM— K io-^^yu-4-^^y fr^y^^yi, xo-^^ju^^]/^ 
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lO-TV/lsy^^Tit^, 10- (3- (4 -^^/V— 1 -tf^^i^^/V) 

;V) 7x/fr^ 10- (2-t'a!ii;yxfyv) y crisis, -fxiT^y 

*t9*ttfi«««4, ^*tf*|S1$fF4, 106,991 ^<tt5*H»m,66l.452 (3K 
■fft i> / iSSfiSfj * 9 A/ S Kft#) *CH«S*L**D < JBBTC* * LTgfMK 
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^/Wafc-*-— h(LASh 0L-3r\s7<i l/X/UTfr-}'— MAGS), TA'^^r-h 
(ISK7;W3-^77-h) (AS), r^a*->3i h^^/U7 7- MAEDSX 
liAESK SB— »T/^*^/U*^— KSAS). a-^JVfrmm&t^-J^^Tfr 

*tt*fcO— 4O%CO*>f^>'#».ffi?S^#J0lJ^fiT/W = — /Ux h^ri/^h (AEO 

f^— K T/^/^9 79 =i/K, 7;v^/vi/^f;v7$ v^^^K. 



rr.^uv^r ^ (EDTA) , U> h V T 5 >"<>^ftj»(DTMPA) , 
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ft < X t J: < . i-ft to fci**Mi fcVi^- S:*Httfc<&* ft < X fc J: t \ 

/Mr/un — x(CMCK ztfy (fcf x^k'n y K>0 (PVP) , z)f pxf uy^jj 3-/v(p 

eg), #y (tr— /ur^a— /u)(pva), 3jey*yu#^r^v— h«9^.tfzKy y 7 
y/^K=*7Ky^-T-&£o 

(O*p§H 2 0 2 aS«r^/»-ev^T h J: < ^ LT*coH 2 0 2 »»iaK-JK«»affitt<b«l. 

fcy^tfv 1 h7rtf;uxfi/ye;r 5; > (taed) xray >r/w^>^<v^ v 
h (nobs) tm&itz^bhxzzo si-mcs m&%kte. mx\tr 



feitXt^ ^LTfflj£W*^;ti3>092/l9^ 

1) «T^fiK»*^A/-Cft«^ft< 4rt>600g/lOiS4&ffiS:Wr5«LlM&t: 
LTfhm) . 7-12% 
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<«;i«C 12 _ 18 T/U3->K 1-2 EO)Xtt 

-7/U^/^yl/7r - h (0gx.J3C 16 _ 18 ) 1-4% 

(Mxl^C 14 _ ls T/V-n— 7 EO) 5-9% 

-T h y h (Na 2 C0 3 <t LT) 14-20% 

-pT^tti/ , ;^r— h (Na 2 0, 2Si0 2 <bLT) 2-6% 

--fef^-^-r K (NaAlSi0 4 i: LT) 15-22% 

-thy>A7^77~h (Na 2 S0 4 <b LT) 0-6% 

(C 6 H s Na30 7 /C 6 H 8 0 7 i: LT) 0 - 15% 

h y £Aa<#5 — h (NaB0 3 . H 2 0<b LT) 11-18% 

-TAED 2 - 6 % 



3 # »J , PVP, PEG) , 0 - 3 % 

0-5% 

&ftm&m. *ie> 0-5% 

2) «T^4>*^-C«:S'>*< fcfc600g/l<D»«tt*^-rS3|aK«ji: 

(BiLtttS) 6-11% 

(Mi«C 12 . 18 T/l^a— /K 1-2 EOXfi 
-TVM^A'JIA'^T— h (0y*.riC- 16 _ 18 ) 1-3% 

(CT*.fc£C i4 _ i5 T/Vrj— /u, 7 EO) 5-9% 
-1- h!) 9J*JJ—tf~t—h (Na 2 C0 3 <b LT) 15-21% 



-21- 



-■TSttS/JJ-Jr— b (Na 2 0, 2Si0 2 £ LT) 1 — 4% 

-f t7-f h (NaAlSi0 4 i tt) 24-34% 

-fiSSW" hD VJ* (Na 2 S0 4 £r LT) 4-10% 

--Thy ^^vy-v/t^ttm 

(C 6 H 5 Na 3 0 7 /C 6 H 8 0 7 t tt) 0 - 15% 

-*/\stf*cis* 0 - 2 % 

3 # y -7—. PVP, PEG) . 1 - 6 % 

-»* 0-5% 

<W;i«*tfS»fWfflL #3|sf) 0-5% 
3) KTwflc5>«r^A/r*S^>ft< £ t>600 g / 1 <o&®m&& 



(mtirxnm 5-9% 

(&\ZL\SC 12 _ 1S T/Uzt—sl's 7 E0) 7-14% 

(M*J;£c 16 _ 22 ) 

Ky» A (Na 2 C0 3 iLT) 
-"ar*tt^9 4r— f (Na 2 0, 2Si0 2 £UT) 
--fef^-f h (NaAlSi0 4 £ LT) 
— SKSft^ h U * A (Na 2 $0 4 <t LT) 
-ifl* ^BW" h y £ A (NaB0 3 . H 2 0) 
— TAED 

h (Wl^tfEDTMPA) 
- # /WtK ^ is * f-zV-fe /V- n — ^ 

r^y/i/»3jH!J^ pvp, peg) 0-3% 



1 - 3 % 

10-17% 
3 - 9 % 
23-33% 
0 - 4 % 
8-16% 

2 - 8 % 
0 - 1 % 
0 - 2 % 
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0-5% 

&ftm&m) 0-5% 
mtvxnn) „ 8-12% 

(0*lx«C l2 _ 15 T/W=i— /K 7 EO) 10-25% 
—T h y £A h (Na^i: It) 14-22% 



-tim&^V 5-— h (Na 2 0, 2Si0 2 £LT) 1-5% 

h (NaAlSi0 4 <h Ltj 25-35% 
-filffiW- h y <Na 2 S0 4 £ Lt) , 0-10% 

-^/Vrff^v'^ ^/Mr/V-ci— ;* 0- 2% 
-*Kj;^— («^wy8/7H;i« 

pyp, PEG) , 1-3% 

0-5% 

(tt;ttf»f&»f»»L *») 0-5% 

W2: Lttt» 15-21% 

(«*.tfC l2 . 15 7 EOXfcfc 

c 12-is TA'a-ZU, 5 EO) 12-18% 

-JBIWBfc<0*D#WJ'A/ U-fVBfc) 3-13% 

-7;^^;u=i/>^^ (C 12 _ 14 ) 0-13% 

-t^/^# s —a- 8-18% 

- ^ >^g£ 2 - 8 % 
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-#y^— (0»Jx.i£PVP, PEG) 
-tfy— V (B 4 0 7 <b UT) 

-mm 



0 



0 



8 



0 
0 
0 



-3% 



14% 



3% 
2% 
3% 



5% 



6) KT^*^**A/T*S*tt«!^kJS*lfl^«: 



L-CM-W) 15-21% 

(#tf;ti*C l2 _ 15 7 E0 JKt* 

c i2-is 7/1^3- A\ 5 EO) 3-9% 

-JJBflfiScOiP^^T^A/ (*j;trf2j-wf y«) 3-10% 

— tf;*-^-Y h (NaAlSiO^ LT) 14-22% 

-^^ft* 9-18% 

h (B 4 0 7 ^tt) 0-2% 
-^/^^■^ =?vH?/un— 0 — 2% 

-tki;^— (w*.j*peg, pvp) 0-3% 

^-/Ht25 : 1 ; #^;Itf800 0 - 3 % 

0-5% 

-fifift 0-5% 

**k ®7tme»j) 0-5% 

7) «T©rt£«r$A/-efc*/!>fc< ^t>600g/l^S^S^*i-^^K^i: 
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-JHK7^3-y^^7 7- h 5-10% 

-m h ^ vz/WtJIgJISK^y / — JVT S K 3-9% 

-ffiJD5Bt^*n#^ttik 0-3% 

-fcetf- h»VJ* (Na 2 C0 3 £ LT) 5-10% 

-WStt^y^— h (Na 2 0, 2Si0 2 £LT) 1-4% 

— h (NaAlSi0 4 £ tt) 20-40% 

-ffit^hy ?A (Na 2 S0 4 t LT) 2-8% 



-ig^^^hy^A (NaB0 3 .H 2 0£ LT) 12-18% 

— TAED 2 — 7 % 

Ti7 9/Uife3 2Ky ^— , PEG) 1-5% 

-US 0-5% 

«ffl»W3!k *«■) 0-5% 

LTfHS) 8-14% 

h^^yWbffilBK^y^^y— y^T^ K 5-11% 

-mfto&xoja'ZGii/v 0-3% 

;-jRBH- hU!)A (Na 2 C0 3 £ LT) 4 — 10% 

-WJStt^S h (Na 2 0, 2Si0 2 £LT) 1-4% 

-if^^-T h (NaAlSi0 4 £ LT) 30-50% 

-^^^g?-^hy^A (Na 2 S0 4 £LT) 3-11% 

- h y ? A (C 6 H 5 Na 3 0 7 <b LT) 5 - 12% 

-#y -7— («i;tiipvp, 

w v^/r^ y y , peg) i - 5 % 

-sus. 0-5% 
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(«*K«a»W#J, #« 0-5% 

(6£tLTf+S?) 6-12% 
#-f*^l|LiBJStt*l 1-4% 



-jBrea&o*D#;Ft*A/ . 2-6% 

h^A (Na 2 C0 3 <t L"C) 14-22% 

• h (NaAlSi0 4 <h tt) 18-32% 

-SKIM" h V (Na 2 S0 4 £ LT) 5-20% 
- ^ ^ i^K-t" h y r? A (C 6 H 5 Na 3 0 7 £ It) > 3 - 8 % 

-iB* h U * A (NaB0 3 • H 2 0£ It) 4 - 9 % 

-»effitt{tS!l (^^f^NOBSXOTAED) 1 - 5 % 

-$t;\sj$*c*/t ^vMr/un — ^ 0-2% 

-xKy-v- («*.K#II*/i/sK*^9— hXttPEG) 1-5% 

-mm 0-5% 

a»j; **» 0-5% 

LTf|-») 15-23% 

(0H;itfC 12 _ 15 2-3 E0) 8-15% 

(#l;ttfC 12 _ 15 7^3-/U,' 7E0X(^ 

C 12 _ 15 T/Ur* — /K 5 E0) 3-9% 

-JBl6»<0*D#^ittA/ (M^«7!>y ^K) 0-3% 

"T ^ /—A' 1-5% 

-^xy^thy 5-10% 
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i-h 2-6% 

'#7— h (B 4 Q 7 h LT) 0-2% 

-^/i^/ft 3ri/y ^/Hr/un*-;* 0 - 1 % 

-=r~? 1-3% 



-"/n t'l/y^H ;v 2-5% 

-MM 0-5% 

«»s **i«e#J) 0-5% 

11) £JLT^*»Sr*A/-C«S*tt»«:iJWlltt«»: 

L-CtH*) 20-32% 

(«^.tfC l2 _ 15 TVWa— 7E03U* 

C 12-15 T/Vn— /K 5 E0) 6 -12% 

-T%J*>9 J—** 2-6% 

-^^Vg 8-14% 

-&7- b (B 4 0 7 £ LT) 1 - 3% 

y/u»=«#y fe^traic) 0-3% 

— yy-feo— 3 — 8% 

0-5% 

#tWM* #*k *3ttfS#J) 0-5% 

12) aTo*»itwft6*ft< t Moog / 1 oXMm&M«li£ 
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25-40% 



-fim&i/ 1 ) h (Na 2 0, 2Si0 2 <fcLT) 

-«6W- v v *a (Na 2 so 4 L-c) 

— V*yJ h (NaAlSi0 4 <t Lt) 

h V r>A(NaB0 3 • 4H 2 0 t LT) 
-SSeSttffcSy (TAEDXttNOBS) 

s*«e?pj) . 



8-25% 
5-15% 
0-5% 
15-28% 
0 -20% 
0-5% 



0 - 



0-5% 



1 -10% 



3% 



13) 1) -12) ^fel^TSa*UfcJPt«&9J«H-&«-CfcoT, C^T'iSlftT/V'* 
/U^^V^yu*^— hXtt-t<0— SS^fi^s, T^A-^A^r*- h (C ia - 

14) 1) -13) l^*3V^Tffi*bfcftltft#JBI-&tt"e*>o-C, ^eOflfr&ttttiiao 

15) ^^vftfejWSri&ttlWJc^^-S 1) , 3) , 7) , 9) J:t/12) KfB 
*OftJ*ft#Ji»^ctt Q ^ (Manganese) tt«ttt\ CT^tf "Efficient mangane 
se catalysts for low-temperature beleaching" , N T atare 369, 1994, 637-63 

9Hl£fS*£*tfc{t<&^<D— ofiot £v\, 

* > ftO. 0 1 — 20P0DU/ml CO $fc?& T* 



^/u^-^^y— tfcDNA#rJi-&\ a:/y -r^n y If* (Coprinus macrorh 

izus) 

^U^K^^-Y^— (R.K. IM'*^ Science 239, 1988, 4S7-491H) £r/fi 
^(Coprinus cinereus), TF08371^ bn^mRNAd^^M) It X 9 & 



T 



1 . 5 ' -GCGCGAATTCGTNGGHATNAACCACGG- 3 ' 



2 . 



A A 

3' -TACAGNTTGACGGGtfGGCCTAGGCG-5' 



3 . 



A T T 

5 ' -GCGAATTCACNCCSJCAGGTNTTCGACAC-3 ' 



4 . 



A T A 

3 ' -GGNAAGGGNCCNCTCAAGCCTAGGCG-5 ' 
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A 

5 . 5 ' -GCGCGAATTCTGGCAGTCNAC - 3 ' 

A 

6 . 5 ' - GCGCGAATTCT GGCAGAGNATG - 3 ' 



7 . 3 ' - CGNTAC CGNTTCTACAGC CTAGG - 5 ' 



: U2, 3^4, 5k7, 6£7, l£4, 1 t 7 *S cfctf 3 t 7 . 
5' -*«-CEcoRI**f h^Lt3 / -5fc^BamHI£W-f S> PCRWfK** r J: 



T A A A T. 
5 ' - GT CT CGATGT AGAACTG - 3 / 
T 

^OiSB^ttPCR^^^^— 3*5j:V4ra^fi:EUTV^o ^M*)130bP f 
420bP, 540bP4o itK240bPO^>- KiCW^fl IX K»*t5i <t 7>$ MfcH^ftfc* 

«*<BPCRRJSa*&£>DNA«r, EcoRI*5 £t*BamHI-Cmfb Ufcl^-C:/ 9 * ^ KpUCl 
94»(-^ P->^bfc (C. t-v'^PV^ gene 33, 1985, 103-119H) « 
^Lv^PCRW^«r^*1-a^ti=— Sr % ftfffd^-y ^ * K^n-^ffl^ 

t/ii-^— ^ Proc. Natl, Acad. Sci. USA, 1977, 5463-5467Hi-ct 9 E« 



Ml*:, ^n-vco — ^e><O430bp»f>T-Sr^v^T»ciatti-S4D< 
=*jfy-tX ' S^U-^-Xttoprinus cinereus)cDNAS:.x^ 'J — ^L^Co 

e. g y — foco^yy -r* . >>^u^cpna^:/7 y — <oflsa 

/UffOiMBO J. ,_3 : 1097-1102, 1984) ttV'A'f (Biochemistr 
y(Wash), 2§ : 5294-5299, 1979) tC£oTK«3*lfc#ifclc: J: 9 ^/I^*^— 
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(Coprinus cinereus) (1F08371) *>b:feRNA£rtttti Lfc 0 #9 (A) -^#RNA&. 
T tf^itsy — (PiNAS, USA 69 : 1408-14-12, 1972) \z£ 9 t?M£tlZ>!m 
<*»zf (dT) - t/Vn - ^±^)7 7^^f^^o^h^7 7^-^)2 if ^ 
MZ£9&Z> 9 cDNASr. K^^^^^VW^bf hciy^ (Invitrogen) fab 
(DcDNA^rf&* y *0'£-$.'t& o S/* U ? *cDNA^-f 7*7 \)—fa 

^60^50,000 E. = — y * h^>-540^— s<— \Z& 

Lfz 0 zfV —^(Nucleic Acids Res. 7_ 9 2115-2135, 1979)ICj:o 

-CE«*n**D<»»L^b-CB*ftUfc 0 74 JV*— 0.2XSSC.0. 1%SDS 
*^ 32 P-7^/Wb430bp^</^^v'y— 1?4#£tt:/n — 7b'^zfl) y KJB* 

cleic Acids Res. 7_, 1513-1523, 1979) frC £ 9 y»f :/ !J y K7£/£=J a 



-f h^DNAffi^JSr, ^**V#W(*Vj?f— Proc. Natl. Acad 

.Sci.USA 74, 1977, 5467) IC £ 9 SUS Ufc 0 ^;Ut^r^^- fefcDNA^^r. Hind 

1 1 1 /xho i^r^v kz*)^? * - a> b u& i >t* r # * - ^/u® 

^■JttKU S«*fflLftv^51«^Ki»U«M»Lfco cDNAJGf>t£HiridIII 
/XhoI^^pHD414(C^^^pCip^M^^^bT^riC4B^TcDNA*iT^-</U 
^rA^^-t? (Aspergillus oryzae) bOTAKA^n ^E— * — 4o£ tfT^^/l"^ 
/l/^n^/— (Aspergi llus niger) fa *b <£>AMG^ — ^ ^ — <7>$81R^J»~R-& 3 0 
r » — P HD414<7^^ 

-<^— pHD414i*, (3— n -/^#fF238023|Cffii6*iLfc) 7*7** Kp775CO 
m&fcX-&% 0 p775»C*HHU-C, pHD414fi^r3^~^ — IfflO® 
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6) tt200bp*<oK>f-^»*J3j:l/giS«ar, *fc»4U<tti^«IWWaSr** 
:/d^-*-<£>5' *«lC»250bpfi<D»fJt<O|»*^J: 0««Lfc o 200bp 

S3' KffiBLT^S) XhalS:fflV^SJBftCj:0p775d^e>l»*U. 

C1061*ldJB«|!5»Lfc o 10ffl<O=»ti= — ( P HD413- 1-10) Sr5®« LftV^T?« 
IS»*#WI-J: 9#»Lfc 0 ffll^*#tf teSs^-C^JH Lfc^v K>**— v*r* 
-j-^ n — — D^pHD414<0«^dloV^-CfflV>^ o 
pHD413£, (^n^e— cos 7 ***rtt£fia*l,fc) Still *3 iUKpUC^ *~ 



2. 3-XaPCR 



^^iH^'tiy -5 *f V — !=A>: 5' -CCT GTT CGA TCG ATT CTT AGA- 3 * 

PCR ^)l'<— ] (=B) : 5 ' - TGA TCA TAG TAG CAT CTA ATT ACA TCA AQC 

GGC-3 ' 

PCR ^\ — 2(=C) : 5'-CTG TAA TAC GAC TCA CTA-3 ' 

PCR ' s y K^U(=D) ; 5 ' - TGA TCA GAC TAG TAC CAT-3 ' 

zfU-?— A^«tl^BSr, 20proole/^ 1 ld*3RLfc 0 ' ^9^-^—0*5 J; t5D 
LOOpmole/// 1 M%$RLf;: 0 

^T^aXS^T^^^i-SlOXPCReWtt^-CfTofc : lOOOmM h U 
-X-HC1, pH8. 3, 500mM KCK 15mM MgCl 2 , 0. l%-tf^>\ 2mM dATP<D200 

M I , 2mM dCTPcO200/i ] , 2 mMdC.TP<£>200 n 1 , 2mM TTP£>200m /z I ioj;t£20 
0/z 1 COH 2 0 o 
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X&l KiS^-C. 10m 1 <DlOXPCR|g®?0^ 50 m I <D 2 XX $ 
5m 1«^7^^A, 5 m 1 <D~7y<4-? — B, 1 m 1 £>pCiP (0. 05m g / u 1 
) , 30m 1 £>H 2 0. 0.5m 1 ©Taq^y ^ ?— tf*5j;tf80M 1^57^yH« 
/a$ft5R*&S"&»«r, 94^^2#a>^#£ 1 5h 50^1 

^«tW2 c C-C2^^e>^^15(H]CO-^^^^ > 94<t;-Cl#, 50^1^*5 J: W2 

10m 1 <0rcR£j3c»S:r#n— 7^;Ht?«»t»:V^T10|i KOHaOiC^flfLfc 
o I§2 ^rtrofCo 10m 1 OlOXPCHffitff 



#u 50m 1W2X^^ KfME* X& 1 CD»S4£/S«> 5 m 1 > Ul OpCiP 

(0.05m g/^ 1) , 30m I CDH 2 (K 0.5m I cDTaqtf JJ * y — If *5 JzUSOm \ <0 
s<7 7 4 >fribmf&£fr%R!&m&Voi:. 94^5$^ 50 e C-e2 5>^LT72 c Ct* 

*BtL^fei^20Mi^H 2 o^s®»Lfc« ±**20m i 4»-e^^jfiL»ryu 

:/§ ^(BSA)4rJDx.fcNEBuffer, 2 (-aW^7VK, ^Mt7« 
UfcWJIS»S|SXbal*3^ 570bpOXbaI/K 

4. SB*'*** — pCip— OtS^ 

KpCiPS:, «Ha<^*«=TXbaI*><tt/KpnI-ee)»rL, »V^-C*:#tt 

*^-*r^fa— ^y/u^6*«iufc 0 r^^-t^ meows l*:Smi« 
Ai^r**!:/^? KKov^-cfrofco ^^^^^ ra, aasn k>«:i&spc 
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W2 



K4 8S 






5' 


-CCT 


GTT 


CGA 


TCG 


ATT 


CTT 


AGA- 3' 






V53 K 






5' 


-CTT 


AGA 


ATT 


AAA 


TTC 


CAT 


GAC-3' 






G72Q 


5 ' 


-GAT 


GGA GCC ATC GGC GCC TCC TTG ACC 


' GAA TTG 


ACC- 


-3' 


A91C 






5' 


-GCC 


TTC 


CCG 


TGC 


AAT 


GGC 


GGC-3 ' 






N92K 






5' 


-TTC 


CCG 


GCT 


AAA 


GGA 


GGC 


CTC- 3 ' 






H109K 






5' 


-GGT 


ATT 


AAT 


AAA 


GGT 


GTC 


TCT-3 ' 






Qll 8E 






5' 


-GAT 


CTC 


ATC 


GAA 


TTC 


GCC 


ACT- 3 ' 






M12 5G 






5' 


-GCC 


GTC 


GGC 


GGG 


TCC 


AAC 


TGC- 3 ' 






M125A 






5' 


-GCC 


GTC 


GGC 


GCC 


TCC 


AAC 


TGC-3 






S147Q 


5 ' 


-ACC 


GGG GAT CAA GCT TGG AGG TTG GGG 


f TTG GGA 


ACT- 


•3' 


I1S2C 






5' 


-CCT 


TCG 


TTG 


TGT 


CCC 


GGG 


CCC-3' 






P15SC 






5' 


-G ATC CCCGGG TGC GGA AAC ACT- 3 ' 






Ml 6 6G 






5' 


-TTG 


GAT 


CGT 


GGG 


GGC 


GAT 


GCA-3' 






N192K 






5' 


-GAG 


GGT 


TTA 


AAA 


TCG 


GCC 


ATC- 3 ' 






I195K 






5' 


-G AAC TCG GCC AAA TTC AGG TCT-3' 






V2 0 6R. 






5' 


-CTG 


GGT 


ATC 


GAA 


GCG 


CTG 


AGG GGT 


CGA- 


3' 


K218R 






5' 


-CTG 


AGT 


GGT 


GCC 


TCG 


GAG 


CAA GGT 


CTC- 


3' 


E214L 






5' 


- TCT 


ACA 


TTT 


TAA 


CCT 


TGC 


TC-3 ' 






F22SG 






5' 


-GAG 


CTC 


CTC 


GGC 


GCC 


GCC 


GAG AGA 


AGG- 


3 ■' 


A230C 






5' 


-CTC 


GGC 


TTT 


TGC 


GAG 


GAA 


CTC- 3 ' 






E239G 






5 * 


-TTC 


CCT 


GGC 


GGC 


TTC 


CGC 


ATG- 3 ' 






E2 3 9H 






5' 


-TTC 


CCT 


GGC 


CAC 


TTC 


CGC 


ATG- 3' 






E239K 






5' 


-TTC 


CCT 


GGC 


AAA 


TTC 


CGC 


ATG - 3 ' 






E239L 






5' 


-TTC 


CCT 


GGC 


CTA 


TTC 


CGC 


ATG- 3' 






E239M 






5' 


-TTC 


CCT 


GGC 


ATG 


TTC 


CGC 


ATG- 3 ' 






E239Q 






5' 


-TTC 


CCT 


GGC 


CAA 


TTC 


CGC 


ATG - 3 ' 




i 


E239S 






5 ' 


-TTC 


CCT 


GGC 


TCA 


TTC 


CGC 


ATG- 3 ' 






E239T 






S' 


-TTC 


CCT 


GGC 


ACA 


TTC 


CGC 


ATG- 3 ' 






E239W 






5' 


-TTC 


CCT 


GGC 


TGG 


TTC 


CGC 


ATG- 3 ' 






E239R 






5' 


-TTC 


CCT 


GGC 


CGA 


TTC 


CGC 


ATG -3 ' 
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M242G 5' -GAA TCC CGC GGG AGG TCC GAT -3 * 

S244C 5'-T OGC ATG AGG TGC GAT GCT CTC-3' 

S252P 5'-CG GCA GGC GGT CCG CGG GTC GCG AGC-3' 



W258F 








5' 


-GCA 


TGC 


CGA 


TTT 


CAA 


TCC 


AT- 3 1 




W2 56H 








5' 


-GCA 


TGC 


CGA 


CAT 


CAA 


TCC 


AT- 3 ' 




M261F 








5 ' 


-TGG 


CAA 


TCC 


TTT 


ACT 


AGT 


AGC-3 ' 




M2S1G 








5 • 


-TGG 


CAA 


TCC 


GGG 


ACC 


AGC 


AGC - 3 ' 




M261Y 








$' 


-TGG 


CAA 


TCC 


TAT 


ACC 


AGC 


AGC-3' 




M261V 








5 ' - TGG 


CAA 


TCC 


GTC 


ACC 


AGC 


AGC-3 ' 




M268L 








5 ' 


-AAT 


GAA 


GTC 


CTA 


GGC 


CAG 


CGA- 3 ' 




M268G 








5' 


-AAT 


GAA 


GTT 


GGG 


GGC 


CAG 


CGA- 3 ' 




M268A 








5 ' 


-AAT 


GAA 


GTT 


GCA 


GGC 


CAG 


CGA-3 ' 




M268F 








5 ' 


-AAT 


GAA 


GTT 


TTT 


GGC 


CAG 


CGA-3' 




Y272F 








5' 


-GGG 


CCA 


GCG 


CTT 


TCG 


CGC 


CGC C-3 ' 


Y272G 








5' 


-GGC 


CAG 


CC-A 


GGG 


CGC 


GCC 


GCC-3 ' 




Y272A 








5' 


-GGC 


CAG 


CGA 


GCC 


CGC 


GCC 


GCC-3 ' 




M276S 








5' 


-CGC 


GCC 


GCC 


TTT 


GCC 


AAG 


ATG- 3' 




M276I 








5' 


- CGC 


GCC 


GCC 


ATA 


GCC 


AAG 


ATG- 3' 




M276H 








5' 


-CGC 


GCC 


GCC 


CAC 


GCC 


AAG 


ATG - 3 ' 




K278R 








S' 


-AG AAC AGA CAT GCG CGC CAT GGC 


GGC- 


M279G 








5' 


-ATG 


GCC 


AAG 


GGG 


TCT 


GTT 


CTC-3 1 




M279A 








5' 


-ATG 


GCC 


AAG 


GCC 


TCT 


GTT 


CTC-3 1 




A3Q4E 








5' 


-AT AAC AGG CGC CTC GTT GGA CAC- 


3 ' 


V314P 








5' 


-GGC 


CTT 


ACT 


CCC 


GAT 


GAT 


ATC-3 ' 




K41R + K4 8R 






S' 


-AAT 


TCT 


AAG 


AAT 


TCG 


GCG 


AAC AGG 


GCT 


ACA TCG 


GGA 


ccc 


TTG< 


•3' 


















G1S7N + 


V176L 




5' 


-AAG 


CAA 


GTC 


AAC 


GAG 


CTC 


ATC AGG 


GCT 


GCC TGC 


ATC 


GTT 


CAT 


ACG AT< 


2 CAA-3 ' 












R241F, + 


E23 9K 




5' 


-TTC 


CCT 


GGC 


AAG 


TTC 


GAA 


ATG AGG 


TCC- 



BSA^^m^.^^fcNEBuffer3 (~ — > h\ ^J^^tf) +BamHI ls£ 

t*Xbal-C#HbU 160bp<D»f>T-^^LfCo {if!30-219i^^^^^«:4r > BSA 
^n^^nfcNEBuffei^+Xbal/Kpnl^^fkb, SlObp&ffift bfc e $LW2 
20-277131 



*5tt6^ffi#£r. BSA^p^^nfcNEBuffer2 ^Kpnl/MscI-emmL. 170bpc£>#r 
K-^^bfCo {£e278-363lC*Stf 5^Sf*:£\ BSAj^ADX. k^/cNKBuffer 2 4*Ms 
cI/XhoI-C^tL, 420bp^f£r>r££/&Lfc o 
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0d 3 

T^^/^/^J* * ty-tf (Aspergillus oryzae) fo-C<P j :/y t^^t^rV 

L " 

100 mlCOYPD^Jfe (v'-V— Methods in Yeast Genetics, Cold Spving 
Harbor Laboratory, 1981) fiC, A. tf-y-tfXttA. = OAS^JKISLftlA 
T*3rCX'^^ 3 b^^b— ^ V^^-<— h Uf'o ffi*&^7^P*(miracloch 
J^rilLTffiiiiCj: 9^&^T*G. 6McDMgS0 4 200ml Ti5fc?£ L/c* ffl*«rl5inl*>l 
.2M MgS0 4 . lOnM KaH 2 P0 4 pH=5. 8*^®»£i*:/Co mMWi£fo±-C#ii$ U & 
I^120mgwyif1f>r A(Novozym)(i85«>234, ^^^1687^^i"5 lmKDg® 

* b^awttT^ttSLfci^v^^^v^rwtB-c&s*^ 3rc-ei. 5-2. m 

y/utfb— lOOmMhy J*-HCU P H=7.0T-mJBLft:o 3S'M>e* 100 X g-C15 
»ratf4^\ Jfcl^^n Yr/y^ h£MgSU 4 ^ y>a VCDlHSBd^Sll Lfc c 2 
^Sc0STC(l.2My/V^h— A\ lOmMhy^-HCl. pH-7.5, iOmM CaCl 2 ) ^r^n 
h:/^* hSS««traP^»:v^-Cft-&ftS:1000x gT?5#KJ3'Lv&«Lfco h 
h^l/>y h*3ml<^STC^<C|¥«»$*9:VN-C|fJS/h3*^bfc 0 ^<£>3MH 



0.2- lmlC0STC+(rS®^^-fr^c o 

100/z 1 cr>>^n h;/^;* h®j®?££r, 10m 1 ^STC*"C 5 -25 p gc^aS^^DNA 
irffi^Ufco A. 2*-y -tf<OA1560|5ltf|c(IP04177>^&(Oj/n b£pToC186( 

SfcgLfc, 60%PEG4000(BDH29576), lOmM CaCl 2 ^ itFlOmM h V * -HC1CO0. 2ml ( 
pH=7.5)£&ftas<»&L (2 0) ftV^"C*«K:BI»tt0.85Dil*rJPit*Lrffi« 
«<»*Ufc. »**Sr*ia-e25»IB*BL, 2500X g-ei54>B]I«Ite*-e:^L-C 
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n^7^^, LOM^^o^, pH=7.0, SHRSSlt LTlOmMT Hr hT $ K*5 
yy&^Vmm&miki-ZitlbMOnM CsCl*r*#-t-«*^^u— K 
Cove Biochem.Biophys.Acta 1 13 (1966) 51-56) ±fetttffco 37^X4-7 0 HW 

pToC186<Ol^S (^»5/ig) <^3E-&«>*fl9t^8trl5^*D< A. -K7^ (nid 
ulans) ^baindsae^^^i-SpToC186iffll^*^ete»|Cj;9 A. xMJ-fefAl 

■C*^HC»^*2HI?l*«ILfc l > 3[HlP^YPDtSiffi ^V«1981) _b"C 

*»*»«Jia*«r-</^*V^--^JStt^#f (PODU) ICi0 4>«fUfco 



004 

ME(Oto<f^jHLfc»tta»iftift:3^ , y^ • ^^^^(Coprinus cinere 
us^/W^v-^— * (rCip) *3j;t/£iSffcE239K, Y272F, M276S, M242I+Y272F 

^«#L.*^5>l378gS:SEBSr>'^=i^A 5M) lcan*.fc 0 

feSrS^-Cie^rHSfeffiLfCo 5 tJTttOSMKESOO g -CiS'i>#8rr5 - £ 

^i«9*«)fc 0 tm^CaCl^mm (5mM) fcjgflPU *»»ffitt200ml-e*)ofc 
o 30ml<Or^«}«*12.5inMhP^pH6.0iK«fSat^»Lra«fU ; 5 1*41*88^ 
1X5 1 *16l*raa«rLfc. 
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<omM) l-SSfflLfc* ;*7^£l2.5mM Bis- h 9 * P H6. OfltfffiK'C¥flHI: L1t a 
*&tt4ml/#-CS>ofc 0 400ml^Ui«i»af»Sr*7Alciaia*1i:. &^-?12. 5m 
M Bis- i> D *pH6.0|g®^C^L*:0.25M NaCKOlM*^ K SrSffl 

Lfc 0 tt^u— i*n^ftte540ml-C*>ofco 10ml<D#i6«:£«>fco ^*^i/4f 
— fcfttO. 16M NaCl-C20mlrtiC^mb/^ o 0. 1MU V»t b !) #-kpH7 "CjgtHSii: 
S-tr^r"^** G25SFCQ 1J 7 Ms (16mm <t> 400mm) Id , 4 ml/^T? 4 ml b 



. 25nM 
ifllMfc** 0, 5mM 

30*C 

P H 10. 5 

#~7K*J-— httffMH 20mM 
KB: 



h y £A««iK22mM pH10.5 ; 1.807g<ONa z C0 3 *5j:W).416g<iONaHC03 
H 2 0 2 : 2. 2mM 

2mMpH10.5T?0D 4O4 =0.0030^*rJK*f So (m»27. 5nMtC*HS-T-5) 0 
tt-htf : 

-Tyfe-Y tcSfeSo SmlcO^yV^v-y— -fcffg?££. 0. 5ml<£>2. 2mM H 2 0 2 £2B 

^L^v^r^^^ao^^TKf^^icav^ 4, 8, i2:fc5£uU65HgL 
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& 1 



m m & 


T !/s (#) 


m « 


rCiP 


6. 5 


1. 00 


E239K 


8. 3 


1. 27 


Y272F 


8. 7 


1. 34 


M276S 


7. 3 


1. 13 


M242I + Y272P+E239K 


14. 8 


2. 27 
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c i ) -«i m 
( i ) tamA 

(A) B&« :V # ^yf^i' A/S, NN 

( b ) m : y ^ TP 

(C) r{T : i ;t/ h 

(E) H : * 
( F ) ZIP : DK-2880 
( G ) mi5 : + 45 44 44 88 88 
( H ) -r U y 7 -j 9 X : + 45 44 49 05 55 
( 1 ) -r l> y ? X : 37173 
( ii) &W<D%$f : <^)V* ?--e$tmW 2 

(iii) W.n<b%L : 1 

(iv) 3 >t° A ~?m%-ttv%^, 

(A) j& # <D * ;/ : ^nytf-'-r-fX* 

( B ) a > fcT * - * : IBM PC =• >'<*-"7/U 

(C) f^i^^f A : PC-DOS /MS-DOS 

(D) 7 7 : /* -T > h > 1/ U - X # I. 0, 
><- a > # 1. 25CEP0) 

c 2 ) mvm^ : i Kturzm m 
c i ) mw<t><wm 

( A ) & tf : 343 m<DT I J g§ 

(B) ^^7*: 
( C) ijftCDifC : 

(D) MPS'-: Mtt 
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( ii) filPKDmm : cDNA 
(vi) : 

(A) : a^iJtX' 

( B ) : IPO 8371 

(xi) : HB?rj#^ 1 : 

Gin Gly Pro Gly Gly Gly Gly Ser Val Thr Cys Pro Gly Gly Gin Ser 
15 10 15 

Thr Ser Asn Ser Gin Cys Cys Val Trp Phe Asp Val Leu Asp Asp Leu 
20 25 30 

Gin Thr Asn Phe Tyr GLn Gly Ser Lys Cys Glu Ser Pro Val Arg Iys 
35 40 * 45 

lie Leu Arg lie Vai Phe His Asp Ala lie Gly Phe Ser Pro Ala Leu 
50 55 60 

Thr Ala Ala Gly Gin Phe Gly Gly Gly Gly Ala Asp Gly Ser lie He 
65 _70 75 80 

Ala His Ser Asn lie Glu Leu Ala Phe Pro Ala Asn Gly Gly Leu Thr 
85 90 " 95 

Asp Thr Val Glu Ala Leu Arg Ala Val Gly He Asn His Gly Val Ser 
100 105 110 

Phe Gly Asp Leu He Gin Phe Ala Thr Ala Val Gly Met Ser Asn cys 
115 120 * 125 

Pro Gly Ser Pro Arg Leu Glu Phe Leu Thr Gly Arg Ser Asn Ser Ser 
130 135 140 

Gin Pro Ser Pro Pro Ser Leu He Pro Gly Pro Gly Asn Thr Val Thr 
145 150 155 " 160 

Ala He Leu Asp Arg Met Gly Asp Ala Gly Phe Ser Pro Asp Glu Val 
165 170 175 

Val Asp Leu Leu Ala Ala His Ser Leu Ala Ser Gin Glu Gly Leu Asn 
180 185 190 

Ser Ala lie Phe Arg Ser Pro Leu Asp Ser Thr Pro Gin Val Phe Asp 
195 200 205 

Thr Gin Phe Tyr He Glu Thr Leu Leu Lys Gly Thr Thr Gin Pro Gly 
210 215 220 
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Pro Ser Leu Gly Phe Ala Glu Glu Leu Ser Pro Fhe Pro Gly Glu Phe 
225 230 235 240 

Arg Met Arg Ser Asp Ala Leu Leu Ala Arg Asp Ser Arg Thr Ala Cys 
245 250 255 

Arg Trp Gin Ser Met Thr Ser Ser Asn Glu Val Met Gly Gin Arg Tyr 
260 265 270 

Arg Ala Ala Met Ala Lys Met Ser Val Leu Gly Fhe Asp Arg Asn Ala 
275 280 285 

Leu Thr Asp Cys Ser Asp Val lie Pro Ser Ala Val Ser Asn Asn Ala 
290 295 300 

Ala Pro Val He Pro Gly Gly Leu Thr Val Asp Asp He Glu Val Ser 
305 310 315 320 

Cys Pro Ser Glu Pro Fhe Pro Glu He Ala Thr Ala Ser Gly Pro Leu 
325 330 335 

Pro Ser Leu Ala Pro Ala Pro 
340 



-42- 




Narl-Xbal 




Fig. 1 
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[ffifcBB] 1995^12^120 

SS*cofElffl 

ta-Ki^^yyt^ • ^^^(Coprinus cinereusJ^A-:^ if 
COT * / ^SSS48-56, 239, 258-262, 264, 266— 272<D««ttl*5tt5 1 fflXJ* 

2. 1 Xte*n«±<D7 5 ife<OjD< : 
K48S, 
V53K, A, 

E239A, V, L, I, P, F, W, M, G, S, T, C, Y, N, Q, D, K, R, H, 

^|CE239K,G,S,L,Q,M, 

W258F, H, 

M261A, V, L, I, P, F, W, G, S, T, C, Y, N, Q, D, E, K, R, H, 
4#iCM26lF, V, I, L, Q, 

M268A, V, L, I, P, F, W, G, S, T, C, Y, N, Q, D, E, K, R, H, 
»|CM268F, V, I, L, Q, 

Y272A, V, L, 1, P, F, W> G, S, T, C, M, N. Q, D, E, K, R, H, 
1#^Y272F 
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G72Q, 
A91C, 
N92K, 
Q118E, 

M125A, P, ff, G, S, T, C, Y, N, D, E, K, R, H, 

ttlOai25S, T, 

S147Q, 

I152C, 

P155C, 

M166A, P, W, G, S, T, C, V, N, D, E, K, R, H. 

S3HCM166S, T, 

N192K, 

I195K, 

V206R, 

K218R, 

F229G, 

A230C, 

M242A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

«HCM242S,T, 

S244C, 

S252P, 

M276A, P, W, G, S, T, C, Y, N, D, E, K, R, H, 

1#(c:M276S, T, 

K278R, 

M279A, P, tf, G f S, T. C, Y, N, D, E, K t R, H, 
«pt^M279S,T, 

A304E, 
V314P, 
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K41R + K48R, 

V53K+Q118E, 

V53A+E239G, 

I152C+A91C, 

P155C-f-A230C, 

M166F+E239K, 

G167N+V176L, 

E214L+E239L, 

R241E+E239K, 

S244C+P155C, 

E239K+M242I+Y272F, 

M166F-KE239K + M242I + Y272F; 

M125L+M166F+E239K+M242I+Y272F 
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8. &ik&&%<0&*K 0. 1,iM~l00^McO^fi5'fcDiR^(rtBS1-5. fg*o 

9. JMEfiHSM.' »*©*SH5Bl-~4*«Hvf;h,)a»l J(BCaB«0^u**'>^ 

10. si/Uttis?— t&^#<Dfi*S, lnlSfc!?C.01~20P0DUcDftjS [ t'OiSA' 
li-^Usf /U?J? V&X * 0Di£<£> Itf? , 20mM * -C <OH 2 0 2 (Ogfefg <7? i§ |6f tok 

12. IWfctt«ft©'ftAS, o.ipM-ioopMofttt+oggi::;!!^-*-*, 
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INTERNATIONAL SEARCH REPORT 



ltrt*roaLiona1 application No. 

PCT/DK 9^/00382 



Box 1 Observations WtscW cerUiD cUUns were found joseaxchabh (Continuation of Item 1 of first sheet) 



Tlii inlnxi licnsl seAfcbrcpcrlUinol bra esUblisbc^ l7(5X») ford, « fo,lowin S f " SOM: 
Qabzu Nas - 

becjuac they relate to subject matter cot T*auir*d to be i earcbed by this Authority, namely: 



1. [j| Gabns Nobj 



2, n Claims No*.: 

1 — 1 because they relate to parts of ike mternaticnal tpplfcatjoij Out do not comply with the prescribed requlremcnu to such 
an extent mat no meiningnil Interna tronal search can be earned out, specifically: 



3, Q Claim* Nos 



because they are dependent claims and are not dn fed in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity cr Invention is lacking (Continuation of iUm 2 of first sheet) 



This International Searching A* tbority found multiple inventions in tbis international application, as follows: 
See extra sheet 



1. ["""I As all requires addition*] scaxcb fee* were ttmtly paid by the applicant, this international search report covers all 

searchable claims. 

2. f"x| Aj i D searchable cli has couldbe searched withou'. effon justifying an additional fee, this Auihorhy did not invite payment 

of any additional fee. 

3. 1 | As only some of the required additional search feea were timely paid by tbe applicant, this feiernationsl search report 
1 — 1 covers onJy those claims for which fees were paid, apeciflcallj claims No*-' 



4. f— [ No required additional search fees were timely pa:d by the applicant. Consequently, this interna lional search report is 
»—l restricted to the invention Gntt mentioned in 6e claims; it is covered by claims Nosj 



Remark on Protest [_j The additional search ffees were auxunuanicd by tbc applicant's protest 

[ ] ' No pro lest accompanied tic payment of additional search fees. 

Form KTT/lSA/210 (continuation of first sheet <!)) (July 1992) 
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INTERNATIONAL. SEAHCfl REPORT 



Iot«m*tional application No. 

pcr/DK 9V00382 



According to nil© 132, an international application shall relate to one invention 
only or a group of inventions linked by one or more of the same or corresponding 
"special technical features", i.e. features that define a contribution which each of 
the inventions makes over prior art. 

Such a link between all the subject of claims 1-12 would be a peroxidase 
modified to improved stability in the presence of hydrogen peroxide- This a 
priori allegation however is not acceptable due to the state of the art as revealed 
in the attached search report, e.g. WO 92/16634 (p. 6 line 36 - p. 7 line 11) or 
WO 91/05858 (p. 3 line 10 - line 26). 
Accordingly, the following inventions were found: 

Inenlion 1 , claims 1-12 partially: A peroxidase modified at any of amino 
acid residue 48-56 of the parent peroxidase enzyme (SEQ ID No. 1), a bleaching 
composition and a detergent composition comprising the peroxidase. 

Invention 2, claims 1-12 partially: A peroxidase modified at amino acid 
residue 76 of the parent peroxidase enzyme (SEQ ID No. 1 ), a bleaching 
composition and a detergent composition comprising the peroxidase. 

Invention 3, claims 1-12 partially: A peroxidase modified at amino acid 
residue 109 of the parent peroxidase enzyme (SEQ ID No. 1), a bleaching 
composition and a detergent composition comprising the peroxidase. 

Invention 4, claims 1-12 partially: A peroxidase modified at amino acid 
residue 21 4 of the parent peroxidase enzyme (SEQ ID No. 1 ), a bleaching 
composition and a detergent composition comprising the peroxidase. 

Invention 5, claims 1-12 partially: A peroxidase modified at any of amino 
acid residue 239 of the parent peroxidase enzyme (SEQ ID No. 1), a bleaching 
comopsition and a detergent composition comprising the peroxidase. 

Invention 6, claims 1-12 paritally: A peroxidase modified at any of amino 
acid residue 258-272 of die parent peroxidase enzyme (SEQ ED No. 1), a 
bleaching composition and a detergent composition comprising the peroxidase. 



Form PCT7ISA/2 10 (extra ihetl)<Ju]y 1992) 
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C 1 2 R 1:69) 
(81)«*H 
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T, UA, US, UZ, VN 

"fls-r — tm, 7*— = 3460 fcVV>rU 
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r^'-^S, "T 5 — 3 3500 

— ^ ^ y ^ 32 



-53- 



